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Abstract
This study investigates the changes from the late 1980s to early
1990s of comorbidity (mental illness plus substance abuse) at the
Hawaii State Hospital. For the 1990s, a prevalence rate ranging
from 14.2% to 30% was estimated, with the latter figure based on a
closerreviewof the records. A higherproportion ofcomorbid clients
were single, and compared to the non-abusers (i.e., patients diag
nosed with only schizophrenia or affective disorder), a higher
percentage were male and had an educational level less than high
school. There was an increase in the percent of non-abusers and
substance abusers, but a decrease in the dual diagnosed. The
implications of these findings are discussed.
Introduction
Dual diagnosis of mental illness and substance abuse has been
clinically well-recognized and there is a substantial literature on
prevalence, diagnosis, and treatment. For individuals with sub
stance abuse comorbidity, varying rates of prevalence have been
reported in different client groups. In the general population among
those with mental disorders, 28% had an addictive illness.’ Indi
viduals with drug disorders had a 53% rate of dual diagnosis, and
alcoholics had a 37% rate of comorbidity. In the psychiatric
population, prevalences have ranged from 308O%25 with an even
higher rate of 94% being reported in a prison population.6 A trend
towards increased admissions of comorbid patients has been seen
among veterans from 23% in 1976 to 44% in l988. The character
istics of the dual diagnosed have been as follows: young, male,
homeless, tendency to use emergency services frequently, and
higher hospitalization and incarceration rates.8’4However, no dif
ferences have been found on educational level and marital status.”
These and other previous studies have provided a wealth of
important findings. However, more research is needed on at least
two fronts: more investigations are necessary that examine popu
lation changes across time, and the effects of institutional and
societal changes that may affect admission rates need to be re
searched more closely.
The circumstances associated with the Hawaii State Hospital
(HSH) provided the opportunity to study these areas. First,
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admission and discharge records at the HSH are intact such that a
study could be conducted examining admission rates across time.
Second, four events occurred between 1990-92: (a) The HSH went
through an organizational transition where direct admissions from
emergency rooms ceased. Prior to that time, the HSH accepted
referrals from emergency rooms and the Hawaii Correctional Sys
tem, resulting in patients being admitted who were homeless,
chronically mentally ill, or forensic in nature. Subsequent to 1990,
however, only patients referred by the correctional system were
admitted. The purpose of this change was to decrease the patient-
to-staff ratio and limit over-crowding. Subsequently, the bed
occupancy decreased by approximately 30% (b) Another related
change was that the HSH went under a U.S. Department of Justice
mandate requiring improvement of services. This facilitated the
reduction of the patient-to-staff ratio. The decreased patient loads
enabled staff to complete more extensive assessments and to provide
more effective treatments (c) The HSH became a university-based
institution and a training site for medical students and psychiatric
residents. As a result, a more systematic approach to diagnosis was
implemented (e.g., standardized screening methods). And (d)
external to the HSH, throughout the past decade, there has been a
trend of increased substance abuse in Hawaii especially with highly
addictive substances (e.g., crystal methamphetamine, crack co
caine). 15-16
The specific purposes of the present investigation were as fol
lows: (a) To examine admission rates at the HSH and compare these
figures for Period 1(1984-89; prior to changes in the institution) vs.
Period 2 (1990-94). It is hypothesized that Period 1 will have a
significantly higher rate of admissions than Period 2 due mainly to
the institutional policies at that time.
(b) To investigate the relative rates between periods for patients
with the following diagnoses: non-substance abuse (i.e., schizo
phrenic and/or affective disorder), substance abuse (only), dual
diagnosis (mental disorder plus substance abuse), and other. It is
hypothesized that there will be a significant increase in the percent
ofadmissions forsubstance abusers and for the dual diagnosed from
Period 1 to Period 2 due mainly to the exclusive forensic referrals,
more systematic assessments, and increased substance use in Ha
waii for Period 2.
(c) To determine whether there are any age-based trends for the
comorbid group across periods. It is hypothesized that there will be
no significant trends in age across periods and that the majority of
subjects will be in the younger age ranges.
(d) To investigate, on an exploratory level, the relationship
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between groups without substance abuse and those dual diagnosed
as a function of gender, marital status, and educational attainment
across periods. Based on prior research findings, there should be a
higher ratio of males, but no other differences should be found.
(e) To study the substances abused, Axis I disorders, and Axis 11
disorders of the dual diagnosed across periods. It is hypothesized
that one of the highest rates of mental disorders comorbid with
substance abuse will be antisocial personality disorder, as reported
in the literature.’7-’9
Methods
Participants
Subjects consisted ofpatients admitted to the HSH from 1984-94.
The HSH is the only state psychiatric facility in the Hawaiian
Islands, and thus, serves a multicultural population reflective of
Asian-Pacific Islanders. Although ethnicity data were not coded for
each subject for this study, the approximate breakdown ofthe patient
population at the HSH is as follows: 32% Caucasian, 3% Chinese,
13% Filipino, 21% Hawaiian/Part-Hawaiian, 17% Japanese, and
14% mixed or other.
Procedures
Medical records were examined and admission frequencies were
obtained for each year from 1984-94. The data were coded to
represent two different time periods: (a) Period I = 1984-89, and
(b) Period 2 = 1990-94. It should be noted that during the 1990s, a
more systematic approach was used to assess patients. For example,
the use of reliable and valid instruments became standard.
Patients who were admitted, discharged, and then readmitted all
within the same calendar year were represented in the data only
once. Participants who were admitted in one year and discharged,
and then readmitted in a following calendar year were represented
as many times as readmissions occurred in different calendar years.
This set of circumstances occurred due to the manner in which the
HSH’s records were organized. However, the percentage of such
patients was only 9-12%, thus unlikely to affect the major conclu
sions of this study.
For discharged patients, diagnoses were based on the discharge
summaries. For inpatients not yet discharged, their diagnoses were
based on current psychiatric assessments. Axis I diagnoses were
categorized into four groups: (a) non-abusers (i.e., schizophrenia
and/or affective disorders only), (b) substance abusers only, (c) dual
diagnosis (i.e., mental illness plus substance abuse), and (d) “other”
for those not falling into any of the previous categories. For all dual-
diagnosed patients, basic demographics of age range and year of
admission were recorded. Five age ranges were utilized: 19-30,31 -
40, 41-50, 5 1-60, and 61-70.
A subgroup of subjects were randomly selected from the larger
pool of dual-diagnosed and non-abusing clients. However, in
reviewing the records for the non-abusers, substance abuse was
mentioned in the assessment and progress notes, but was not
reflected in the final diagnosis. These subjects were not included in
the random sample (37% from Period 1; 31% from Period 2). For
the remaining subjects, the following were recorded: gender,
marital status, and educational attainment. For the dual-diagnosed
subgroup, additional data were gathered: substance that was
abused, Axis I comorbid diagnosis, and Axis II comorbidity.
Results
For each year from 1984-94, the following numbers ofpatients were
admitted: Period 1 = 612, 591,675,642,766, & 841; Period 2 =460,
339,452, 357, & 223. Significantly more admissions occurred per
year during Period 1 (1984-89) with an average (mean) of 687.8
patients than Period 2 (1990-94) with an average of only 366.2
clients (t[9] = 5.48, p < .001).
Table 1 includes the number and percent of types of patients by
period. A test of significance revealed that the diagnostic percent
ages were different across the two periods (x2[31= 169.9, p <.001).
Subsequent analyses indicated that there was a statistically lower
percentage of patients with schizophrenia and/or affective disorder
in Period 1(34.0%) as compared to Period 2(47.8%), and for clients
who were substance abusers in Period 1(5.8%) as opposed to Period
2 (9.8%). However, this trend was reversed for dual-diagnosed
patients where a larger percentage was obtained in Period 1(23.0%)
as opposed to Period 2 (14.2%). The proportion of “other”
diagnoses was also higher for Period 1 (37.2%) than Period 2
(28.2%).
Table 2 presents the number ofdual-diagnosed participants by age
range and period. There was a significant difference in the age
proportions across the two periods (x2[41 = 44.8, p < .001). Subse
quent analyses revealed that of the dual diagnosed falling in the 19-
30 age range, a significantly greater proportion was admitted in
Period 1(55.1%) as compared to Period 2(33.8%). However, the
converse was found for the 3 1-40 and 4 1-50 age ranges whereby
significantly higher percentages were found in Period 2(40.8% and
18.8%, respectively) than in Period 1 (27.0% and 10.0%, respec
tively). No significant differences were found between periods for
the 5 1-60 and >60 age ranges.
In examining the random sample of non-abusers vs. dual diag
nosed (see Table 3), the ratio of males to females was larger for the
dual diagnosed than for the non-abusers in Period 2 and for both
periods combined. Although there were no significant differences
in the marital-status proportions across the two time periods, there
was a significan.. difference in the marital-status ratios when exam
ining the dual-diagnosed only, with a higher ratio for those who were
single (i.e., 5 married, 22 separated or divorced, and 70 single;x2[1
=
7O.4,p <.001). In addition, the ratio of those who graduated from
high school (or above) to those who did not was larger for non-
abusers than for patients with dual diagnosis. This finding was
statistically significant for each period examined alone, and for both
periods combined. Overall, the high school graduation rate for the
dual diagnosed was only 43% in comparison to the 79% rate for non-
abusers.
Table 4 presents the frequency, percent, and confidence interval
of substances abused for the dual-diagnosed subgroup.
Polysubstance, alcohol, and marijuana abuse occurred most fre
quently. There was a significant increase in self-reported use of
alcohol (44.4% for Period 1 vs. 67.4% for Period 2) and for
marijuana (20.4% for Period 1 vs. 46.5% for Period 2).
The frequencies and percents of Axis I comorbidity are presented
in Table 5 for the dual-diagnosed subgroup. Schizophrenia was the
most frequent diagnosis followed by affective disorder. No signifi
cant difference was found between periods for all comorbid diag
noses. Table 6 displays the data on Axis II comorbidity. Period 2
(25.6%) had a greater percent ofpatients with anti-social personality
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disorder as compared to Period 1 (9.3%). No other significant results. This was not surprising given the changes that occurred
difference was found, across the two time periods. To limit over-crowding and to increase
the quality of services provided by the HSH, direct admissions from
Discussion emergency rooms ceased and only patients referred by the correc
A dramatic decrease in overall admissions was confirmed by the tional system were admitted.
Table 1. — Frequency, Percent, and Confidence Interval by Diagnosis and Period
Period 1 (1984.89) Period 2(1990.94)
Confidence confidence X2 p value
Psychiatric Diagnosis Freg. % Interval (95%) Freq. % Interval (95%) 1) 8 <.05
Schizophrenia &Ior affective disorder 1404 340% 32.6-35.5% 875 47.8% 45.5-50.1% 101.8 <.001
Substanceabuse 240 5.8% 5.1-6.6% 180 9.8% 8.5.11.3% 312 <.001
Dual diagnosis 948 23.0% 21.7-24.3% 260 14.2% 12.7-15.9% 60.4 <.001
Other 1535 37.2% 35,7.38.7% 516 28.2% 26.2.30.3% 45.6 <.001
Total 4127 100% 1831 100%
Table 2. — Frequency, Percent, and Confidence Interval of Dual-Diagnosed Patients
by Age Range and Period
Period 1 (1984.89) Period 2(1990-94)
Confidence Confidence X2 p value
Age Range N % Interval (95%) N % Interval (95%) (df 1) if <.05
19-30 522 55.1% 51.9-58.2% 88 33.8% 28.4-39.8% 36.7 <.001
31-40 256 27.0% 24.3-29.9% 106 40.8% 35.0-46.8% 18.4 <.001
41-50 95 10.0% 8.3-12.1% 49 18.8% 14.6.24.0% 15.1 <.001
51-80 48 5.1% 3.8-6.6% 11 4.2% 2.4-7.4% 0.3
>60 27 2.8% 2.0-4.1% 6 2.3% 1.1-4.9% 02
Total 948 100% 260 100%
Table 3. — Frequency of Randomly Selected Non-Abusing and Dual-Diagnosed Patients by
Period Based on Sex, Marital Status, and High School Education
Period I Period 2 Periods Combined
Non- Dual. Non- Dual- Non- Dual-
Abusers Diagnosed Abusers Diagnosed Abusers Diagnosed
Variable (N42) (N=54) (N=36) (N=43) (N=78) (N=97)
Gender
Male 25 38 24 37 49 75
Female 17 16 12 6 29 22
(of1) (x’=l.2;p>.05) (x’=4.2;p<.05) (x’4.4;p<.05)
Marital status
Married 4 3 3 2 7 5
Separated, divorced 6 13 10 9 16 22
Single 32 38 23 32 55 71)
(th’2) ( xl.7;p>.05) (x’ 1.0;p>.05) ( x’=1.0;p>.05)
Education
Less than high school 10 35 6 20 16 55
graduate
High school graduate 32 19 30 23 62 42
or greater
(th’=l) (x=16.0;p<.001) (z’7.9;p’r.01) (x’23.5;pc001)
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Period 1 (1984-89) Period 2 (1990.94)
Confidence Confidence p value
Substance Abused N % Interval (95%) N % Interval (95%) (df= 1) <.05
Polysubstance 28 51.9% 38.9-64.6% 19 44,2% 30.4-58.9% 0.6
Alcohol 24 44.4% 32.0-57.6% 29 67.4% 52.5-79.5% 5.1 < .05
Marijuana 11 20.4% 11.8-32.9% 20 46.5% 32.5.61.1% 7.5 <.01
Methamphetamine 10 18.5% 10.4-30.8% 6 14.0% 6.6-27.3% 0.4
CocaIne 9 16.7% 9.0-28.7% 12 27.9% 16.7-42.7% 1.8
Phencyclidine (PCP) 1 1.9% 0.3.9.8% 3 7.0% 2.4-18.6%
Heroin 1 1.9% 0.3-9.8% 3 7.0% 2.4-18.6%
Barbiturates 1 1.9% 0.3-9.8% 3 7.0% 2.4-18.6%
Lysergic Acid Diethylamide (LSD) 1 1.9% 0.3-9.8% 3 7.0% 2.4-18.6%
Anticholinergics 0 0.0% 0.0-6.6% 1 2.3% 0.4-12.1%
Total 54* 43*
Period 1 (1984-89) Period 2 (1990-94)
Confidence Confidence X2 p value
Psychiatric Diagnosis N % Interval (95%) N % Interval (95%) (c#= 1) if <.05
Schizophrenia 22 40.7% 28.7-54.0% 23 53.5% 38.9-67.5% 1.6
Affective disorder 15 27.8% 17.6-40.9% 10 23.3% 13.2-37.7% 0.3
Organic brain disorder 6 11.1% 5.2-22.2% 2 4.7% 1.3-15.5% 1.3
Schizo-affective 6 11.1% 5.2-22.2% 2 4.7% 1.3-15.5% 1.3
Mental retardation 4 7.4% 2.9-17.6% 4 9.3% 3.7-21.6%
Dysthymic disorder 1 1.9% 0.3-9.8% 0 0.0% 0.0-8.2%
Anxiety disorder 1 1.9% 0.3-9.8% 0 0.0% 0.0-8.2%
Schizophrenorm disorder 1 1.9% 0.3-9.8% 1 2.3% 0.4-12.1%
Adjustment disorder 0 0.0% 0.0-6.6% 3 7.0% 2.4-18.6%
Total 54* 43*
[Note: *Sums of columns do not add up to the total indicated because patients could be categorized with more than one psychiatric disorder.
Rows with a percent equal to or greater than 10% were tested with chi square.]
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Table 4. — Frequency, Percent, and Confidence Interval of Substance Abused by Period for the Randomly Selected, Dual-Diagnosed
Patients
[Note: *Sums of columns do not add up to the total indicated because patients could be categorized with more than one substance abuse.
Rows with a percent equal to or greater than 10% were tested with chi square.]
Table 5. — Frequency, Percent, and Confidence Interval of Axis I Comorbidity by Period for the Radnomly Selected, Dual-Diagnosed
Patients
Table 6. — Frequency, Percent, and Confidence Interval of Axis II Comorbidity by Period for the Randomly Selected, Dual-Diagnosed
Period 1 (1984-89) Period 2 (1990-94)
Confidence Confidence p value
Psychiatric Diagnosis N % Interval (95%) N % Interval (95%) (tff= 1) if <.05
Antisocial 5 9.3% 4.0-19.9% 11 25.6% 14.9-40.2% 4.6 <.05
Mixed 3 5.6% 1.9-15.1% 0 0.0% 0.0-8.2%
Histrionic 2 3.7% 1.0-12.5% 1 2.3% 0.4-12.1%
Schizotypal 2 3.7% 1.0-12.5% 0 0.0% 0.0-8.2%
Passive aggressive 2 3.7% 1.0-12.5% 1 2.3% 0.4-121%
Borderline 2 3.7% 1.0-12.5% 0 0.0% 0.0-8.2%
Dependent 1 1.9% 0.3-9.8% 0 0.0% 0.0-8.2%
Narcissistic 0 0.0% 0.0-6.6% 3 7.0% 2.4-18.6%
Schizoid 0 0.0% 0.0-6.6% 1 2.3% 0.4-12.1%
Total 54* 43*
The hypothesis that there would be an increase in substance abuse
and dual diagnosis was only partially supported. A greater percent
of patients was admitted with substance abuse in Period 2 as
compared to Period 1, but the converse was found for dual diag
noses. It is difficult to determine the exact reasons for these findings
given the factors that may have affected the admission rates and
diagnoses. Assumingthatthesefindingsarevalid,they indicate that
in the 1 990s, the courts referred a larger proportion ofpatients to the
HSH who were either schizophrenic, had an affective disorder, or
had a substance abuse problem, and that these diagnoses may be
more representative of the prison population.
However, for both periods, the figures on substance abusers and
the dual diagnosed may be under-estimates because the data were
based on patient self-reports.202 The exclusive forensic population
of Period 2 would be expected to have provided even greater under
estimates. Galletly et al.2’ found considerable discrepancies be
tween patients’ self-report of recent drug intake and the results of
urine drug screening. As possible causes, Drake, Alterman, and
Rosenberg23discussed minimization and distortion due to cognitive
impairment or psychosis. The less systematic assessment approach
in Period 1 may have resulted in under-estimates of substance abuse.
Further, substance-induced delusional, hallucinatory, and mood
disorders could have been misdiagnosed as schizophrenia or affec
tive disorder. Several investigators have alluded to the difficulty in
making an accurate diagnosis.’3’24
Another factor to consider in Period 2 is that because the HSH
ceased to admit directly from emergency rooms, there was the
possibility that many patients were “criminalized” in order to gain
access to the HSH. This would explain the increase in admissions
for non-abusers in Period 2. Consequently, this increase in non-
abusers would have indirectly decreased the percent of dual-diag
nosed patients.
A final mechanism for under-estimations involves the finding that
approximately one-third of the randomly selected non-abusers had
some indication of substance abuse (e.g., these patients were pro
vided treatments consistent with substance abuse). Although this
under-estimation was expected to have been greater for Period 1
than Period 2, approximately the same percent was found for both
periods. Drake, Alterman, and Rosenberg23 included lack of
awareness, inattention to substance abuse as a problem, and unfa
miliarity with standard modes of assessment by mental health
clinicians as factors contributing to the failure to report substance
abuse in psychiatric populations. In the case of the HSH, because
of its university collaboration and in spite of better assessment by
university psychiatrists, it is more likely that under-diagnosis was
due simply to failure to include substance abuse as a diagnosis in the
patients’ discharge summaries.
It is suggested that the effects of 9-12% of the patients who were
counted more than once within a period was negligible with regard
to the relative prevalence rates. In other words, if the distribution
of the 9-12% was similar to the overall rates for each of the four
categories of patients, then the rates for each type of patient would
remain approximately the same. Even if the distribution was
dissimilar between the 9-12% and the overall population, the rates
of the four categories should not change considerably (i.e., only by
1-2%).
With these factors in mind, the 14.2% prevalence rate for sub
stance abuse comorbidity for the more recent Period 2 is probably an
HAWAII MEDICAL JOURNAL,
339
Patients
[Note: *Sums of columns do not add up to the total indicated because patents could be categorized with more than one psychiatric disorder.
Rows with a percent equal to or greater than 10% were tested with chi square.]
VOL 58, DECEMBER 1999
under-estimation. Perhaps a tigure closer to 30% would be more 
accurate for this culturally diverse population at the HSH. 
With regard to age effects, there was a relative increase of the 
dual-diagnosed admitted in the 31-40 and 41-50 age ranges in Period 
2 indicating that an older group was abusing drugs and being 
referred and admitted to the HSH. This finding was contrary to that 
found in the literature. 
The present study found that the dual diagnosed were primarily 
single males who did not complete high school. In comparison to 
non-abusers, a higher ratio of males-to-females and noncompletion-
of-high-school to completion was found for patients who had 
substance abuse comorbidity. 
Polysubstance, alcohol, and marijuana were the most frequently 
abused drug categories . In examining across periods, an increase in 
both alcohol and marijuana use was found. However, this may have 
been a result of the more systematic approach to assessment in 
Period 2. In particular, every patient was assessed about his or her 
use ofdrugs. 
Schizophrenia was the most commonly diagnosed category in 
both periods among the dually diagnosed population, but no differ-
ences were found across periods for all of the Axis I diagnostic 
categories. Axis II antisocial personality disorder was the most 
commonly diagnosed personality disorder which was consistent 
with findings of other researchers. A significant increase in the 
percentage of patients with antisocial personality disorder was 
found across periods perhaps due to the exclusive referrals from the 
correctional system in Period 2. 
Conclusion 
There are several implications of the results of this study for 
clinicians. Prevalence rates of comorbid diagnoses must be made 
cautiously in light of various factors that may cause either an under-
or over-estimation. Taking into account such variables, the present 
investigation suggests a prevalence rate of dual diagnosis at approxi-
mately 30% of this culturally diverse, forensic population at the 
HSH. This means that about one-third of the entire patient 
population may have both a mental disorder and substance abuse. 
This has serious implications for program development, implemen-
tation, and evaluation. 
Additional factors that may have important ramifications regard-
ing intervention programs include the relatively higher proportion 
of the dual diagnosed having an educational level less than high 
school. The type of treatment and rehabilitation may have to be 
altered given the educational achievement level , and there may be a 
need for greater emphasis on academic and vocational retraining for 
this comorbid group. The older age, diagnosis of schizophrenia, 
increased use of alcohol and marijuana, and increased comorbid 
prevalence of antisocial personality disorder may also be possible 
factors to consider in programming. 
When an institution like a state psychiatric hospital exclusively 
admits only forensic patients, further research is needed on such 
effects including the possibility of "criminalizing" the mentally ill. 
What are the effects on the clients when they are "criminalized?" If 
there are adverse effects, how can the system be changed? Longi-
tudinal studies may be necessary in this regard. 
A final implication is related to substance-abuse diagnosis. Men-
tal health clinicians should be more meticulous in their record 
keeping of formal diagnoses such as substance abuse. In addition, 
stmctured diagnostic interviews rather than retrospective review of 
medical records should allow one to make more definitive state-
ments. In conjunction with self-reports and standardized screening 
instruments , it may be pmdent to include laboratory evidence for 
substance use in diagnostic assessments. Given that there could be 
a time lag between arrest and admission to the hospital, laboratory 
assessments may need to be conducted at different points in time: at 
the time of the arrest, upon admission, and when psychotic symp-
toms stabilize. 
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